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PRICE IMPROVEMENT PROCESSOR FOR 
ELECTRONIC TRADING OF FINANCIAL INSTRUMENTS 

Related Applications 
[0001] The present invention is disclosed in a provisional application filed under 3 5 
U.S.C. § 1 1 1(b), U.S. Application No. 60/422,408, filed October 30, 2002, which, 
including the Appendix thereto, is expressly incorporated herein by reference. Priority is 
hereby claimed under 35 U.S.C. § 119(c) for that earlier filed provisional application. 

Field of the Invention 
[0002] This invention relates generally to the electronic trading of financial instruments, 
and more particularly to a processor for improving prices in an automated auction 
exchange for the trading of equity option contracts. 

Background of the Invention 
[0003] Traditionally, exchanges for trading of financial instruments were physically 

localized on trading floors and involved "specialists" to create markets for particular 
financial instruments, matching buyers and sellers of such instruments, buying and 
selling for their own accounts, and controlling trading for the particular financial 
instruments. With the rise of electronic and automated trading of financial instruments, 
exchanges have grown on which professional broker-dealers have privileges to buy and 
sell on behalf of public customers as well as on their own accounts, subject to rules set by 
the exchanges, as self-regulatory organizations ("SROs") approved by the Securities and 
Exchange Commission in the United States, such as the Boston Stock Exchange. 
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According to such rules, some of these professionals are designated and afforded certain 

privileges as "market makers", each having the responsibility to make a market in the 

trading of one or more instruments by always maintaining a bid to buy at a bid price and 

an offer to sell at an offer price. Typically in the automated exchanges, there may be 

competing market-makers for the same instrument, in contrast to the single specialist in 

traditional exchanges. 

[0004] When a purchaser, typically through a broker, orders a purchase at "market", a 
trade may be executed at the offer price set by one or more market-makers at the time. 
When a seller, typically through a broker, orders a sale at "market", a trade may be 
executed at the bid price set by one or more market-makers at the time. Limit orders are 
bids or offers at a specified price that may not be matched by offers or bids (that is, "non- 
marketable") until there is price movement by a market maker or by other market 
participants, typically broker-dealers. These orders are kept on a book according to 
exchange rules until matches are made and trades executed. 

[0005] In the United States, a National Best Bids and Offers ("NBBO") database is 
continuously updated with data from the order books of the various securities exchanges. 
NBBOs for equity option contracts are reported by the Options Price Reporting Agency 
("OPRA") ciurently in increments of $.05 of price quoted as the price per share of the 
underlying equity instrument (generally 100 per option contract), as they are currently 
traded on the exchanges. 
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[0006] In the prevailing electronic marketplace for equity options established under such 
rules, at any given time, there are NBBOs which may be separated by a spread for an 
indeterminate period of time until bidders (buyers) and offerors (sellers) change their bids 
or offers by human or automated decision. It is desirable to close these spreads more 
rapidly through an improvement in price (raising bids and lowering offers). 

Summary of the Invention 
[0007] The invention disclosed herein to effectuate more rapid matching of bids and 
offers is a price unprovement processor that conducts a rapid automated secondary 
auction within an electronic primary auction, in which certain market participants may, 
during a short price improvement period ("PIP"), provide price improvement in 
increments that are finer than the prevailing standard minimum price variation and are 
provided a certam allocation as an incentive for such price improvements. This processor 
may be employed as a stand-alone system or as part of a larger trading engine or system. 

[0008] In the preferred embodiment, the PIP processor is utilized on an electronic non- 
specialist auction market or exchange ("Exchange"), governed by the rules of an SRO, 
where orders from all types of market participants may interact directiy with each other 
on a price/time priority basis. "When a market participant initiates a price improvement 
auction, the PIP processor attracts orders and subjects them to price improvement and 
real price competition v^dthout which they would otherwise simply be executed at the 
NBBO reported from the OPRA. The Exchange provides a price/time priority based 
limit order book where any public customer (a non-broker-dealer customer) or broker- 
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dealer market participant could submit orders (post prices) or take liquidity. It also 

provides a facility for Order Flow Providers, participants representing as agent customer 

orders, to interact with their own order flow but only at prices better than the best bid or 

offer on the NBBO. It further provides an opportunity for market makers (participants 

registered with the SRO or Exchange for the purpose of making markets in securities) to 

step in and compete for those orders quickly and anonymously by offering an even better 

price for the customer. 

[0009] In the preferred embodiment, the Exchange includes as participants multiple and 
competing market makers, in contrast to a specialist-driven system. There are no 
designated speeiaHsts, primary market m^rs, or lead market makers with authority to 
control trading in a particular options class. Market making in an options class on the 
Exchange is open to all qualified options participants who are approved by the SRO as 
market makers (all qualified participants are hereinafter referred to as "Participants"). 
All appointed competing market makers are responsible for ensuring basic liquidity. This 
competition encourages tighter spreads and better pricing to the ultimate advantage of the 
investor. In the preferred embodiment, in the interest of maintaining a flat and open 
marketplace, the market makers' privileges within their appointed classes are limited to 
the ability to maintain orders on all series and to the opportunity to participate in PIP 
auctions. 

[0010] In addition, as the Exchange is fully automated and without a central trading 
floor, Participants would have to access the Exchange firom remote locations. The 
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attendant reduction in fixed costs and the low barriers to entry allows a wider variety of 

market participants than heretofore seen, resulting in more vigorous competition to the 

ultimate advantage of the customers who use the Exchange. 

[0011] All orders on the Exchange would be entered on an electronic Central Order Book 
("Book"). Only prices and quantities are displayed to all trading Participants, 
maintaining full anonymity with regard to the ownership of each order. With some 
exceptions to encoxirage the initiation of a price improvement bid, all orders are matched 
on a strict price and time priority algorithm. This will result in better pricing since the 
price and time priority algorithm gives a strong incentive to trading Participants to post 
their very best prices rapidly . There is veiy limited opportunity to "step up and match" in 
order to participate in a trade on the Exchange. 

[0012] All orders on the Book are firm at all times for all trading participants. An order 
on the Book is available in its entirety to all parties on a "first come, first serve" basis 
whether from a market maker, public customer or broker/dealer account. 

[0013] The embodiments described herein relate to a market that conforms to the rules 
imposed by a certain SRO. It is to be understood that a market, which conforms to a 
different set of rules, is nevertheless within the scope of the invention. Further, it is to be 
understood that the use of the invention is not limited to an SRO or registered exchange, 
and may be administered by other types of business entities. 
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[0014] The PIP process facilitates interaction with customer orders by Order Flow 

Providers and market makers, providing a very rapid mini-auction starting at a price 

better than the current NBBO where Participants could compete to improve the customer 

side of the trade. 

Brief Description of the Drawing 
[0015] For a better understanding of the present mvention, together with other and 
further objects thereof, reference is made to the accompanying drawing and detailed 
description, wherein: 

Fig. 1 is a block diagram of the price improvement processor in the context of an 
equity options exchange network; 

Fig. 2 is a data flow diagram of the price improvement processor; 

Fig. 3 is a flow diagram of steps taken by the price improvement processor; and 

Figs. 4 and 4A show an example of a transaction utilizing the price improvement 
processor. 

Detailed Description of a Preferred Embodiment of the Invention 
[0016] Fig. 1 shows the PIP Processor 30 of the mvention in the context of an equity 
options electronic exchange 5 connected to a network 11, which may include dedicated 
charmels between parties. In the preferred embodiment, there are Participants including 
market makers 12 and 13 and Order Flow Providers (broker-dealers) 14 and 15. 

[0017] Each market maker is appointed to an options class (all options contracts of the 
same type and style covering the same underlying security) listed on the electronic 
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exchange, and at least two market makers must be appointed for trading in a particular 

class. Market makers electronically engage ia a course of dealing for their own account 

to enhance liquidity available on the electronic exchange and to assist in the maintenance 

of fair and orderly markets. Market makers must maintain continuous firm, two-sided 

quotes, which are limit orders submitted to the electronic exchange 5 by a market maker, 

in those options classes in which the market maker is appointed to trade and clear and 

settle transactions through the facilities of a registered clearing member. 

[0018] Order Flow Providers ("OFPs") are those Participants representing orders of 
public customers 16 and 17 and other broker-dealers 18 and 19 who do not trade directly 
on tiieeleetroBic exchange 10. OFPs may also register as mfflrket makras; OFPs naay 
trade as principal, both as contra party to Customer Orders submitted to the electronic 
exchange 10 by such OFP and as contra party to unrelated orders submitted by other 
Participants to the electronic exchange 5 and processed by its computer programmed to 
ftmction as a trading platform or engine, trading host 10. OFPs m the preferred 
embodiment may only act as contra party to thek own customer orders pursuant to the 
SRO rules regarding the PIP process. 

[0019] Trading host 10 operates according to the following general rules. Each market 
maker enters its own independent quotations into the trading host 10 through a fi:ont-end 
interface or receiver 21 such as provided as an interface to the NSC 390 Trading Engine 
licensed by AtosEuronext of Amsterdam. Market makers enter a quantity with their 
quotations, which must meet the minimum size requirements. OFPs enter agency and 
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principal orders into the trading host 10. Market makers and OFPs may enter into the 

electronic exchange the following standard types of orders: market orders, limit orders, 

Day Orders, Good-Til-Canceled Orders, Fill-or-Kill Orders, Fill-and-Kill Orders, 

Market-on-Open Orders, and Minimum Volume Orders as defined below. Market 

makers and OFPs would receive through firont-end interface or transmitter 22 from the 

electronic exchange information on all of the orders and quotations pending in the 

Trading host 10, including a display of up to the five best bids and offers currently quoted 

on the electronic exchange in each options series, as well as the aggregate size at each of 

the five best prices. 

[0020] Book 25 contains all the Participant' orders. In the preferred embodiment, bids 

are made in dollars per share of underlying securities in the options contract, typically 
100 shares; trading increments are allowed as follows: (1) if the options contract is 
trading at less than $3.00 per option, five (5) cents; (2) if the options contract is trading at 
$3.00 per option or higher, ten (10) cents; and (3) if tlie options contract is traded 
pursuant to the procedures of the PIP Processor 30 then one (1) cent. 

[0021] Orders for option contracts and strategies (combination orders) may be submitted 

to the Exchange 5 from commencement of pre-opening until market close. Submitted 
orders, once validated by the trading host 10, are time-stamped to within one one- 
hundredth of a second. 



Page 8 of 33 



wo 2004/042514 



PCTAJS2003/034475 



Attorney Dkt 30894-lOlPCT 
Express Mail EV022277189 US 

[0022] A bid is represented as an order to buy ("buy order"); an offer is represented as an 
order to sell ("sell order"); and an execution, or trade is defined as the matching of a buy 
order and sell order in the Book 25. The following types of orders may be submitted to 
the trading host 10: 

(1) Limit Order. Limit Orders entered into the Book 25 are executed at the 
price stated or better. Any residual volume left after part of a Limit Order 
has traded is retained in the Book 25 until it is withdrawn or traded. All 
Limit Orders (with the exception of those with a Good 'Til Cancelled 
designation as described below) are automatically withdrawn by the 
trading host at market close; and 

(2) Market Order. Market Orders altered into the Book 25 are executed at 
the best price available in the market for the total quantity available from 
any contra bid (offer). Any residual volume left after part of a Market 
Order has been executed is automatically converted to a limit order at the 
price at which the original market order was executed. 

(3) Market on Opening Order. Market on Opening Orders entered into the 
Book 25 are executed on the market opemng at the best price(s) available 
in the market until all available volume has been traded. Market on 
Opening Orders have priority over Limit Orders and are executed as a 
Market Order, as set forth above. 

Where no order type is specified, the trading host 10 will reject the order. 
[0023] The following designations can be added to these types of orders: 
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(1) Good 'Til Cancelled (GTC). A GTC designation can be added to Limit 
Orders and remain in the BOX Book until the order trades, is withdrawn 
by the relevant responsible trader or the exchange at the options 
Participant's request; is automatically withdrawn by the trading host 10 at 
market close on the date specified at the time of order entry; or is 
automatically cancelled by the trading host 10 on expiration of the 
contract month to which the order related. 

(2) Fill and Kill (FAK). An FAK designation can be added to Limit Orders. 
FAK orders are immediately executed against any existing orders at the 
specified price or better up to the volume of the FAK order. Any residual 
volume left after part of the FAK ord^ has traded will be automatieally 
cancelled by the trading host 10. 

(3) Fill-Or-Kill (FOK) . An FOK designation can be added to Limit Orders. 
FOK orders will only be executed if there is sufficient volume available at 
the specified price or better for the order to be executed in full. If this is 
not the case the order will be automatically cancelled by the trading host 
10. 

(4) Minimum Volume (MV) . An MV designation can be added to both Limit 
Orders and Market Orders. MV orders will only be executed if the 
specified miniTnum volume is immediately available to trade (at the 
specified price or better in the case of Limit Orders). Where a volume 
equal to or greater than the specified minimum volume of an MV order 
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has traded, the residual volume will be retained in the Book 25 in the case 

of Limit Orders. 

[0024] The identity of Participants who submit orders to the trading host 10 remain 
anonymous to all other market participants at all times. Orders parsed and entered into 
the Book 25 are transmitted in broadcast fashion by the traduig host 10 using transmitter 
22 to Participants without indication of the identity of the submitters of the orders. 
Subsequent settlements of trades typically are performed under confidentiality 
requirements. 

[0025] Orders may be edited once they are held in tiie Book. Editing of orders may be 
^pMed to price, size and eaneellation date (for GTC orders). The timeHstamp^^sigaed 
by the trading host 10 at the entry of the original order will be updated if either the price 
is changed or the size increased, i.e., the order will assume an inferior position in the time 
priority "queue". (This is functionally equivalent to receiving a new replacement order 
with a new time stamp; additional data regarding the original order may be tracked 
through known means). A reduction in size or an amendment to the cancellation date has 
no effect on the time-stamp. 

[0026] Orders held in Book 25 can be withdraw, individually or as a block, by the 
relevant Participant or under his authority. (This is subject to the PIP process described 
below.) 
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[0027] All orders with the exception of GTC orders will be purged at market close. All 

orders, including GTC orders, will be cancelled at close of business on the last trading 

day of the expiration month to which they relate. 

[0028] Limit Orders of Participants submitted to the trading host 10 would be ranked and 
maintained in the Book 25 according to price-time priority, such that within each price 
level, all orders would be organized by the time of entry. (This may be implemented in a 
virtual stack using well-known programming methods.) Limit Orders, with no other 
conditions, are ranked ahead of all other orders based on the specified limit price and the 
time of origmal order entry. Conditional orders are ranked behind all unconditional limit 
orders at the specified Imiit price based upon the tirne of order entry with earlier orders 
receiving priority. No distinction is made to this priority with regard to account 
designation (pubUc customer, broker/dealer or market maker). The orders are ranked 
based on the specified limit price and the time of original order entry ui the trading host 
10. If an order is executed in its entirety, its price-time priority is also exhausted and so, 
the next order in price-time priority would move to the top of the Book 25. A Participant 
must submit a new order if it wishes to refresh its order. This new order would be ranked 
at the specified limit price according to the time that the new order was entered. 

[0029] The number of orders and thek total quantity at each of the five best price levels 
in Book 25 are displayed through broadcast transmitter 22 to all Participants on an 
anonymous basis. 
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[0030] Trades occur when orders or quotations match in the trading host 10. If more than 
one order has been entered into the trading host 10 at the same price, priority would be 
based on the time of order entry. If a Participant enters a limit order into the trading host 
10 that matches an order already in the trading host, a trade would occur at the price of 
the order already in the trading host up to the available size. After executing against that 
order, the limit order would trade against other orders m the tradmg host until the limit 
order is filled in its entirety or the limit order depletes the available size at that price. If 
any amount of the limit order remains xmexecuted, the balance of the order would 
become either the best bid or offer. 

[0031] "Eiedetails of eaehtfade on the Exchange 5 are automatiedly reported by fee 
trading host 10 to a national trade reporting system such as OPRA 8, which also receives 
information jfrom other exchanges 6 and 7. All post-trade details are published on an 
anonymous basis. However, for each trade, counterparty details are made available on a 
delayed basis after the trade is executed to Participants that were party to the trade. 

[0032] Referring to Fig. 2, withm this context of the Exchange 5 and the trading host 10, 
with which it shares resources, the PIP processor 30 enables a process for rapid 
improvement of prices. In the preferred implementation for equity option trading, the 
PIP processor provides guaranteed price improvement opportunities for customers. It 
provides an OFP with the ability to use the PIP process to enter a customer order and 
execute that order as principal. Under rules established for the PIP process, an OFP is not 
otherwise permitted to execute an agency order as principal unless the order is first 



Page 13 of 33 



wo 2004/042514 



PCTAJS2003/034475 



Attorney Dkt 30894-lOlPCT 
Express Mail EV0222771 89 US 

permitted to interact with other interest on the Exchange 5 through the PIP system. 

Exchange rules typically prevent an OFP from entering simultaneous customer and 

proprietary orders before there is an opportunity for the customer order to interact with 

other trading interest on the Exchange 5. 

[0033] In the preferred embodunent for equity options trade price improvement, the 
following rules are implemented in the processing of the PIP processor 30: 

(1) An OFP may submit any customer order for price improvement into the PIP 
processor 30 at a price of at least one cent ($.01 is used as an example) better 
than the prevailing NBBO bid. There is no minimum size requirement. This 
may be qualified threu^ the updater 31. (To assure liquidity in fee PIP 
process, the qualification may include a minimum number of market makers, 
for example, three, quoting on relevant option contracts at the commencement 
of the PIP process). 

(2) Market makers and the introducing OFP may compete for the customer 
execution in one-cent increments ($.01 is used as an example); however, all 
Participants are informed of each price improvement (through broadcast 
transmitter 22, which may be limited just to participants in the particular PIP 
process) and may submit competing orders at standard price increments. 

(3) A market maker must match or improve the price proposed by the Primary 
Improvement Order (the order that initiates the PIP process to improve the 
price for a contra market customer order, as defined below) for the 
opportunity to participate in the execution. 
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(4) The PIP would run for a brief period (for example three seconds, clocked by 
PIP Timer 32) and cannot be cancelled by the OFP. 

(5) Execution (by transaction executor 33) is by price and time priority at the end 
of the PIP with two exceptions: (a) the OFP is guaranteed a minimum 
quantity provided he has matched the PIP execution price and (b) the first 
market maker who has a quote that is equal to the NBBO on the contra side 
of the market as the Customer Order at the instant flie PIP process 
commences, designated as the "Market Maker Prime", may in some cases 
have partial time priority over other market makers at the end of the PIP 
process. 

(5) As the execution of the Customer Order is guaranteed- at the start- of the HP, 
the Customer Order has priority over all other orders on that side of the 
market during the PIP. 

[0034] Improvement Orders are specialized orders submitted in increments of $.01 ($.01 
is used as an example) that are only valid in the PIP process. Improvement Orders may 
not be submitted in increments smaller than $.01 ($.01 is used as an example). An 
Improvement Order is an order by a market maker or the introducing OFP that seeks to 
gain priority to give the contra customer order an improved execution price over the 
competing Improvement Orders of the other PIP Participants. Only the market makers 
may submit competing Improvement Orders and only for those classes within their 
appointment. 
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[0035] OFPs executing agency orders may designate market and marketable limit 

customer orders for price improvement and submission to the PIP. Customer orders 

designated for the PIP would be submitted to the Exchange 5 with a matching contra 

order, the Primary Improvement Order, an order by a market maker or the introducing 

OFP that seeks to gain priority to give the contra customer order an improved execution 

price over the competing Improvement Orders of the other PIP Participants, equal to the 

full size of the customer order. The Primary Improvement Order would be on the 

opposite side of the market than that of the original customer order and represent a bid 

(offer) that is at least $.01 greater than the bid (less than the offer) of the NBBO at the 

time of the commencement of the PIP. 

[0036] OFPs may submit Improvement Orders only in the PIP auction for which they 
have submitted the Primary Improvement Order. The subsequent price modifications to 
an OFP's Primary Improvement Order are treated as new Improvement Orders for the 
sake of establishing priority in the PIP process. Market makers and OFPs meeting the 
foregoing criteria would be deemed PIP Participants for that specific PIP only, and may 
continually submit competing Improvement Orders during that PIP. Participants not 
deemed PIP Participants may nonetheless submit orders to the trading host 10 during the 
PP in order to compete; however, the normal price increments would apply to these 
orders. 

[0037] Improvement Orders are firm and cannot be cancelled during the PIP process. 
Thus, fi-om the outset of the PIP a customer is guaranteed a locked-in trade at a price at 
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least $.01 better than the NBBO in the preferred embodiment, and the OFP (and not the 

customer) bears full market risk during the PIP. An OFP is not permitted to cancel its 

Primary Improvement Order or the customer order nor modify the size of its Primary 

Improvement Order at any time during the PIP, and may only modify the price of its 

Primary Improvement Order by improving it. A market maker, except for a market maker 

that has submitted a Primary Improvement Order, may (1) submit a competing 

Improvement Order for any size up to the size of the customer order, (2) submit 

competing Improvement Order(s) for any price equal to or better than the Primary 

Improvement Order, (3) improve the price of his Improvement Order at any point during 

the PIP, and (4) decrease the size of his Improvement Order, but only if he improves the 

price of that ordea*: 

[0038] At the conclusion of the PIP, the customer order is matched in accordance with 
price/time priority against the best prevailmg orders on the Exchange 5, whether 
Improvement Orders or subsequent "unrelated orders" to the PP that were received by 
the Exchange 5 during the PIP process from non-PIP Participants. (An "unrelated order" 
is a non-Improvement Order entered into the Exchange 5 during a PIP.) Any portion of 
an Improvement Order left unfilled would be cancelled. The only exceptions to time 
priority in the PIP matching process concern limited priority accorded the OFP and 
Market Maker Prune at the PIP conclusion; these are described below in detail. 

[0039] In cases where an unrelated order on the same side as the customer order is 
submitted to the Exchange 5 during a PIP, which is immediately executable (all or 



Page 17 of 33 



wo 2004/042514 



PCTAJS2003/034475 



Attorney Dkt 30894-lOlPCT 
Express Mail EV022277189 US 

partially) against either an Improvement Order or an order on the Book, the PIP process 

would be concluded and the customer order would be matched with the Improvement 

Order(s) to the fullest extent possible. Improvement Orders would not be matched with 

unrelated orders; however, the customer order may be executed against unrelated orders 

where the latter have a better price than the Improvement Order. 

[0040] The Exchange, using the PIP Processor, provides strong incentives for both OFPs 
and market makers to compete aggressively for customer orders entered into the PIP 
process. In contrast to some other systems, a rule is imposed that no one would get a 
"last look" to step up and match the prices bid or offered during the PIP. Therefore, the 
OFP attemptingto trade agaiast its own order throu]^ the PIFprocess, as well as ttte 
market makers who are competing to participate on tliat order, all have a strong incentive 
to put their best prices forward first before the PIP ends. In the PIP the market maker 
must improve the price proposed by the Primary Improvement Order of the OFP if the 
market maker is to participate in the execution. The PIP process is not a face-to-face or 
screen-based negotiation, but a true auction ~ where market participants are anonymous, 
where all the prices are firm fix)m the beginning, where the auction cannot be cancelled 
by the facilitation firm, and where no one gets a last look to change one's price before the 
auction ends. Since the PIP is an anonymous trading environment where there is no 
specialist or market maker who controls the process and there is no physical, 
technological or procedural impediment to posting a better price and breaking into a 
trade, market makers would have the opportunity and incentive not to let trades happen at 
uncompetitive prices. 
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[0041] The PIP auction process should be brief, for example three seconds, providing 
enough time for a vigorous, multi-round, electronic price improvement auction among 
the market makers and the OFP who initiates the PIP, and yet is not so long that it is 
economically infeasible for OFPs to be firm for the customer order for at least $.01 better 
than the prevailing NBBO at the inception of the PIP. This gives the customer price 
protection against market movements but also exposes the OFP to full market risk during 
the entire course of the PIP. Tliis exposure camot be hedged because the OFP has no 
way of knowing with certainty how much ~ if any ~ of the trade the OFP would receive 
because the OFP's price may be matched or bettered by any market maker during the 
HP. 

[0042] Balanced against the fact that the OFP is held firm and bears fiall market risk 
during the PIP, the PIP must nonetheless be long enough to assure that the OFP's price to 
the customer is a fair one - meaning among other things that a competitive, multi-round 
auction is possible between and among the OFP and the market makers in the relevant 
class. As a practical matter, the PIP process for all Participants would necessarily be 
governed by computerized systems, not by human traders. Market makers and OFPs can 
easily either develop their own software to manage trading on the Exchange 5, or utilize 
one of the many firont-end solutions that have been written to connect with electronic- 
based exchanges. 
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[0043] At the conclusion of the PIP, the customer order is executed against all orders on 
the opposite side of the Book (both Improvement Orders, market maker quotes, unrelated 
orders and the Primary Improvement Order submitted by the OFP) following price 
priority. When two or more orders on the opposite side of the Book are at an identical 
price limit, time priority is used with two exceptions: 

(1) If the OFP Primary Improvement Order is equal to the best limit price, the 
Primary Improvement Order has priority over all orders up to forty percent 
(this allocation is used as an example) of the customer order. 

(2) If there is a Market Maker Prime for this PIP, and the Market Maker Prime's 
Improvement Order is also at the best limit, the Market Maker Prime has 
priority over ail other market maker hnproveraent Orders and unrelEted 
orders up to one-third (this allocation is used as an example) of the 
unexecuted portion of the customer order remaining at that price level. 

[0044] Thus, in the preferred embodiment, the OFP who submitted the Primary 
Improvement Order retains certain priority privileges. 

(1) If the OFP has improved the price of its Primary Improvement Order during 
the PIP to match a competing Improvement Order or unrelated order at the 

execution price, the OFP retains an allocation right up to forty percent (this 
percentage is used as an example) of whatever quantity is remaining of the 
customer order, notwithstanding the time priority of the competing 
Improvement Order; and 
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(2) When an Improvement Order or unrelated order for less than the full size of 

the original customer order is the best price, and the OFP's Primary 

Improvement Order matches in price a competing Improvement Order or 

unrelated order with time priority at the next price level, the OFP who 

submitted the Primary Improvement Order retains an allocation right of up to 

forty percent (this percentage is used as an example) of the unexecuted portion 

of the customer order at the price of the Primary Improvement Order as 

modified (if at all) during the PIP. 

[0045] The Market Maker Prime also has partial time priority over all other market 
makers in the matching mechanism of the PIP. If more than one market maker meets 
the Market Maker Prime criteria, the market maker whose quotes has time priority would 
be the Market Maker Prime for that PIP. 

[0046] At the conclusion of the PIP, the Marker Maker Prime (if he has entered an 
Improvement Order during the PIP at a limit price which is executable against the 
customer order at the end of the PIP) would have a trade allocation priority of up to one- 
third of the unexecuted portion of the customer order remaining at that price level after 
any priorities accorded the OFP have been met. The Market Maker Prime would have 
priority over all other market maker Improvement Orders and unrelated orders up to one 
third of the tmexecuted portion of the customer order remaining at that price level. 
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[0047] If the Market Maker Prime modifies his quote on the Exchange 5 during the PIP 

to meet the best limit price instead of entering an Improvement Order iato the PIP 

process, the Market Maker Prime rules do not apply to the modified quote. The trade 

matching follows the normal PIP priority rules where the Market Maker Prime's 

modified quote would be treated as an unrelated order. If the Market Maker Prime 

cancels his quote during the PIP, the market maker keeps his status of Market Maker 

Prime for that PIP. 

[0048] The Market Maker Prime rules apply only if the Market Maker Prime enters an 
Improvement Order during the PIP, these rules do not apply to the quote of the Market 
Maker Mme on the Exchange 5 outside of the PIP process. At Ihe eonelusion of the 
individual PIP, the market maker loses his status as Market Maker Prime. A Market 
Maker Prime would be determined each time a new PIP is triggered. There is not 
necessarily a Market Maker Prime for each PIP. 

[0049] As may be implemented in a combination of hard- wired data flow handlers and 
general purpose data processors that are programmed, the PIP processor 30 of the 
preferred embodiment comprises the following, referring to Fig. 2: (a) a receiver 21 for 
information messages (orders) from market participants that order bids for purchase or 
offers for sale of an equity option contract, the receiver 21 time-stamping received 
information messages; (b) an electronic order Book 25; (c) an updater 31 commimicating 
with receiver 21 and Book 25 for qualifying and parsing price, size and time-stamp bid or 
offer data from information messages received on said receiver and entering said parsed 
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data on said electronic order Book 25 with priority tracked by eqmty option contract in 

price and time-stamp of a received and qualified message; (d) a transmitter 22 

coimnunicating with Book 25 for display to market participants anonymous data entered 

on said electronic order book; (e) a price improvement period timer 32 coimnunicating 

with said updater 31 (i) initiated upon receipt by receiver 22 of an information message 

from a qualified market participant containing a bid or offer at or better than a preset 

price improvement over the national best bid or offer for a particular equity option 

contract and (ii) terminated upon an elapsing of a preset price improvement period time 

of greater than zero and less tiban ten seconds; and (f) a transaction executor 33 

communicating with timer 32 and Book 25 for allocating and executing upon said 

termination matches of bids and offers for said particular equity option coirtact, data for 

which are entered on Book 25, against market offers or bids in said order, subject to a 

partial time priority for said qualified market participant, and updating Book 25 

accordingly. 

[0050] Fig. 3 shows one possible logic for the operation of the PIP processor 30. At step 
50, the PIP process is initiated, generally by receipt by receiver 21 of an OFP Primary 
Price Improvement Order. This Order is validated at step 51 for the proper participant 
and price improvement; if invalid, the process is terminated (or doesn't begin) at step 52. 
If the initiation is validated, Book 25 is updated at step 53 (and timer 32 initiated). If 
time n has not elapsed at decision point 54, additional price improvement orders are 
received at receiver 21 at step 55 and validated at step 51, looping until time n has been 
exceeded. At the termination of tune «, execution by transaction executor 33 commences 
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with one logic of checking at step 56 whether there is a "guarantee" or override of the 

price/time priority allocation at the best price level; if not allocation is made at step 58 at 

that price level according to time priority. If it is determined at step 59 that there is 

remaining allocation, PIP orders are examined at the next best price level and returned to 

the check at step 56, otherwise trades are executed and Book 25 is updated at step 60. If 

there is an override of the time priority at a price level as determined at step 56, the 

"guaranteed" allocation is made at step 57 and execution proceeds at step 60. 

Functionally equivalent logics are possible and may be implemented in hardware or 

software or a combination. 

[€051] Fig. 4 shows an example ofthe PIP process: 

Step 101: Market maker A is bidding a price equal to the NBBO 100 ($2.05) in 
Security X. 

Step 102: Broker has a customer order to sell 100 contracts/shares of Security X 
at market. Broker wishes to improve the price to $2.06. Broker initiates the PIP and the 
three-second auction begins. 

Step 103: Market maker A improves the price to $2.07. 

Step 104: Broker improves the price to $2.08. 

Step 105: Market maker B improves the price to $2.09 for 50 contracts/shares. 
Step 106: Market maker A joins the best bid at $2.09. 
Step 107: Broker meets best bid at $2.09. 

Step 108: Market maker C betters bid to $2.10 for 20 contracts/shares. 
Step 109: Three-second auction ends and trades are matched as follows: 
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Market maker C buys 20 @ $2.10 

Broker buys 32 @ $2.09 

Market maker A buys 16 @ $2.09 

Market maker B buys remaining 32 @ $2.09 

Book 25 is cleared of the PIP quotations, as shown at 110. 

[0052] In the foregoing specification, the invention has been described with reference to 
specific embodiments thereof It will, however, be evident that various modifications and 
changes may be made thereto without departing from the broader spirit and scope of the 
invention, includmg, without limitation, modification of the PIP time period, the PIP 
participmits andlhe^harey aHocated as incentives to PHP participants. The specification 
is, accordingly, to be regarded in an illustrative rather than a restrictive sense. 

[0053] We claim: 
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1 Claims 

2 1. A processor for electronic trading of financid instruments comprising: 

3 (a) a receiver for information messages ftom market participants that bid for 

4 purchase or offer for sale of a financial instrument, said receiver time-stamping received 

5 information messages; 

6 (b) an electronic order book; 

7 (c) an updater communicating with said receiver and said electronic order book 



8 for qualifying and parsing price, size and time-stamp bid or offer data from information 

9 messages received on said receiver and entering said parsed data on said electronic order 

10 book with priority tracked by instrument in price and time-stamp of a received and 

11 qualifiedmessage; 

12 (d) a transmitter communicating with said electronic order book for display to 

1 3 market participants anonymous data entered on said electronic order book; 

14 (e) a price improvement period timer communicating with said updater (i) 

1 5 initiated upon receipt by said receiver of an information message fi-om a qualified maiket 

16 participant containing a bid or offer at or better than a preset price improvement over the 

17 best bid or offer prevailing across multiple markets for a particular instrument and (ii) 

1 8 terminated upon an elapsing of a preset price improvement period time less than a minute 

19 and commensurate with market risk; and 

20 (f) a transaction executor communicating with said price improvement period 

21 timer and said electronic order book for allocating and executing upon said termination 

22 matches of bids or offers for said particular instrument, data for which are entered on said 

23 electronic order book, against market offers or bids in said order, subject to a partial time 
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1 priority for said qualified market participant, and updating said electronic order book 

2 accordingly. 

3 2. The processor of Claim 1 wherein said best bid or offer prevailing across multiple 

4 markets is the best bid or offer on a national market. 

5 3 . The processor of Claim 2 wherein said preset price improvement and increments in 

6 subsequent bids or offers during said price improvement are finer increments than those 

7 reported for best bids and offers on said national market. 

8 4. The processor of Claim 2 whereia said preset price improvement period is three 

9 seconds. 

10 5, The processor of Claim 2 wherein said qualified market participant is a non-market- 

11 maker broker-de^r and said tjuaHfied market partteipant receives time priori^ for forty 

12 percent by size of any remaining allocation at said qualified market participant's best 

13 price. 

14 6. The processor of Claim 5 wherein a market maker bidding or offering at the national 

15 best bid or offer at the commencement of said price improvement period receives time 

16 priority for one-third by size of any remaining allocation at said qualified market 

17 participant's best price after said qualified market participant's allocation at that or better 

18 price. 

19 7. A processor for automatic trading of equity option contracts comprising: 

20 (a) a receiver for information messages from market participants that order bids 

21 for purchase or offers for sale of an equity option contract, said receiver time-stamping 

22 received information messages; 

23 (b) an electronic order book; 

Page 27 of 33 



wo 2004/042514 



PCTAJS2003/034475 



Attorney Dkt 30894-lOlPCT 
Express Mail EV022277189 US 

1 (c) aa updater communicating with said receiver and said electronic order book 

2 for queilifying and parsing price, size and time-stamp bid or offer data from information 

3 messages received on said receiver and entering said parsed data on said electronic order 

4 book with priority tracked by equity option contract in price and time-stamp of a received 

5 and qualified message; 

6 (d) a transmitter communicating with said electronic order book for display to 

7 market participants anonymous data entered on said electronic order book; 

8 (e) a price improvement period timer communicating with said updater (i) 

9 initiated upon receipt by said receiver of an information message from a qualified market 
1 0 participant containing a bid or offer at or better than a preset price improvement over the 
1 1- national best bid or offer for a particular eqmty option contract and (ii) lerminated upon 

12 an elapsing of a preset price improvement period time of greater than zero and less than 

13 ten seconds; and 

14 (f) a transaction executor communicating with said price improvement period 

15 timer and said electronic order book for allocating and executing upon said termination 

16 matches of bids and offers for said particular equity option contact, data for which are 

17 entered on said electronic order book, against market offers or bids in said order, subject 

18 to a partial time priority for said qualified market participant, and updating said electronic 

19 order book accordingly. 

20 8. The processor of Claim 7 wherein said qualified market participant is an order flow 

21 provider and said order flow provider receives time priority for forty percent by size of 

22 any remaining allocation at said order flow provider' s best price. 
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1 9. The processor of Claim 8 wherein a market maker bidding or offering at the national 

2 best bid or offer at the commencement of said price improvement period receives time 

3 priority for one-third by size of any remaining allocation at said order flow provider' s 

4 best price after said order flow provider' s allocation at that or better price. 

5 1 0. A computer program product for conducting a fast price improvement auction of 

6 financial instruments traded across national markets, said computer program product 

7 residing on a computer-readable medium comprising instructions for causing a computer 

8 to: receive an order an order specifying the commencement of a price-improvement 

9 auction with better price than the prevailing price across national markets, commence and 

1 0 conduct an auction with a time duration of greater than zero and less than ten seconds 

11 wherebids oroffersaremate^edrwithcontramarketordCTSor bidsaccaordinglo an 

12 allocation at the best price first and within each price level by time of receipt, with a 

1 3 share of any allocation at the best price level received firom a market participant 

14 commencing said price-improvement auction reserved to said market participant. 

15 1 1. A process for electronic trading of financial instruments comprising the steps of: 

16 (a) receiving an information message that bids for purchase of or offers for sale a 

17 financial instrument; 

18 (b) entering on an electronic order book data parsed firom said information 

19 message where said information message bids for purchase of or offers for sale a 

20 financial instrument at price at or better than a preset price improvement over the best 

21 national bid or offer; 

22 (c) initiating a price improvement period timer upon receipt of the first said bid or 

23 offer at or better than said preset price unprovement; 
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1 (d) receiving and information messages and entering according to steps (a) and (b) 

2 until the elapsing of a preset price improvement period time; 

3 (e) allocating and executing, upon the said elapsing of said preset price 

4 improvement period time, matches of bids or offers for a particular equity option 

5 contract, data for which are entered on said electronic order book, in order of best bids or 

6 offers and earliest time of receipt at each price level, against market offers or bids, 

7 subject to a partial time priority for a qualified market participant from whom was 

8 received said information message initiating said price unprovement period timer. 

9 12. The process of Claim 1 1 wherein said best bid or offer prevailing across multiple 
1 0 markets is the best bid or offer on a national market. 

1 i B. The process- of 61aim 1-2 wherein said preset price improvement and increments in 

12 subsequent bids or offers during steps (a) and (b) are finer increments than those 

1 3 reported for best bids and offers on said national market. 

14 14. The process of Claim 13 wherem said preset price improvement period is three 

15 seconds. 

16 15. The processor of Claim 1 2 wherein said qualified market participant is a non-market- 

17 maker broker-dealer and said qualified market participant receives time priority for forty 

1 8 percent by size of any remaining allocation at said qualified market participant's best 

19 price 

20 16. The process of Claim 1 5 wherein a market maker bidding or offering at the national 

21 best bid or offer at the commencement of said price unprovement period receives time 

22 priority for one-third by size of any remaining allocation at said qualified market 
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1 participant's best price after said qualified market participant's allocation at that or better 

2 price. 

3 1 7. A process for automatic trading of equity option contracts comprising: 

4 (a) receiving an information message that bids for purchase of or offers for sale an 

5 equity option contract; 

6 (b) entering on an electronic order book data parsed from said information 

7 message where said information message bids for purchase of or offers for sale an equity 

8 option contract at price at or better than a preset price improvement over a bid or offer 

9 prevailing on a national market; 

10 (c) initiating a price improvement period timer upon receipt of the first said bid or 

1 1 offer at or better than said preset price improvement; 

12 (d) receiving and information messages and entering according to steps (a) and (b) 

13 xmtil the elapsing of a preset price improvement period time of greater than zero and less 

14 than ten seconds; 

1 5 (e) allocating and executing, upon the said elapsing of said preset price 



1 6 improvement period time, matches of bids or offers for a particular equity option contract 

17 data for which are entered on said electronic order book, in order of best bids or offers 

18 and earliest time of receipt at each price level, against market offers or bids, subject to a 

1 9 partial time priority for a qualified market participant from whom was received said 

20 information message initiating said price improvement period timer. 

21 18. The process of Claim 17 wherein said qualified market participant is an order flow 

22 provider and said order flow provider receives time priority for forty percent by size of 

23 any remaining allocation at said order flow provider' s best price. 
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1 1 9. The process of Claim 1 8 wherein a market maker bidding or offering at the national 

2 best bid or offer at the commencement of said price improvement period receives time 

3 priority for one-third by size of any remaining allocation at said order flow provider' s 

4 best price after said order flow provider' s allocation at that or better price. 

5 20. A method for conducting a fast price improvement auction of financial instruments 

6 traded across national markets comprising the steps of: receiving an order an order from a 

7 qualified market participant specifying the commencement of a price-improvement 

8 auction with better price than tlae prevailing price across national markets; commencing 

9 an auction with a time duration of greater than zero and less than ten seconds in which 

1 0 unproved bids or offers are received; and at the termmation of said auction, mating with 

1 1 contra market orders orchids according to an aHocation at tire- bestprice first mid wiflrai 

12 each price level by time of receipt, with a share of any allocation remaining at the best 

1 3 price level of said market participant commencing said price-improvement auction 

14 reserved to said market participant. 
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